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Abstract Chemical research showed that drug Acori contain volatile oil, and that the quality of volatile oil (0.53% ~ 2.15%) is 
different based on the drug’ s origin. The volatile oil mainly contain 8 — asarone, a — asarone, Y — asarone, methyleugenol, 
methylchavicol, asaronal dehyde, eugenol, cis — /trans — methylisoeugenol, safrole etc. The main constituents of volatile oil from 
different localities or different species of Acorus are different. Pharmacological studies indicated that drug Acori have the functions 
as below; 1). To control epilepsg; 2). To prevent muscatine; 3). Anticancer; and 4). For mutagenicity and carcinogenicity . 

Key words Acorus gramineus, A. tatarinowii, Acori, chemical constituents, pharmacological studies . 


The drug Acori is also called sweetflag. It is a frequently used Chinese medicine and has been used in 
China for more than 2000 years. This drug has effects such as resolving dampness to improve appetite, causing 
resuscitation, reducing phlegm and restoring consciousness . 

It can be used for the treatment of diseases such as feelings of stiffness and fullness in the chest and up- 
per abdomen, anorexia, appetite — prohibiting dysentery, epidemic febrile diseases with symptoms of high 
fever, epilepsy, amnesia and deafness (Editorial Committee of “The Concise Dictionary of Traditional Chinese 
Medicine”, 1998; Editorial Committee of “Pharmacopoeia of P. R. China”, 1990). According to some an- 
cient books, Acori also has effects like supplementing, calculated to prolong man’s life, stopping bleeding, 
preventing abortion, invigorating blood circulation, removing blood stasis, dispelling wind and demons, clear- 
ing away heat, detoxification, poisoning parasites and stopping itch. 

In recent years, many scientists have studied the chemical constituents and pharmacological effects of A. 
gramineus Soland., even though the main source of drug Acori in Chinese Pharmacopoeia is A. tatarinowii 
Schott (Fam. Araceae), and the latter has been studied very little. For this reason, we’ ll mainly summarize 


the studies on A. gramineus in this paper. 
STUDIES ON CHEMICAL CONSTITUENTS 


Nanjing College of Pharmacy extracted volatile oil (0.58 — 0.24% ) from Rhizoma Acori (rhizomes of A. 
gramineus ) sold in Nanjing market. The oil mainly contained B — asarone (62.38%), 1 - allyl - 2,4,5 - 
trimethoxy — benzen (18.24%), methyleugenol (12.0%), cis ~ methylisoeu — genol (2.75%), trans - 
methylisoeugenol (1.06% ), and ( — asarone (2.17%) (Nanjing College of Pharmacy, 1978, 1979). 

Xu et al. (1979) extracted volatile oil (0.53%) from fresh Rhizoma Acori graminei from Zhujiajiao , 
Qinpu county, Shanghai. The oil contains 8 — asarone (32.2%), a— asarone (0.7%). The volatile oil (0. 
3%) from fresh leaves of A. gramineus contained B — asarone (9.0% ) and a — asarone (1.0%) . 

Yang et al(1979) determined the volatile oil of Rhizoma Acori graminei sold in Beijing market, was 21. 
5% . Mass Spectroscopy indicated the oil is composed of 15 components. They separated and identified six 
constituents; 8 — asarone, asarone, duasarone, asaronaledhyde, cis — methylsoeugenol and elemicine . 

Zhang et al(1979,1981) analyzed and identified samples which came from 20 places of 12 provinces or 
regions of China. Samples from different places contained different contents of volatile oil, and the chemical 


constituents also varied. For instance, oil from samples of Hangzhou, Lin’ an, Ninbo, Luxiu, Guanxian and 
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Nanning mainly contain B — asarone (30 - 53%), from Meixian mainly contain ( — asarone (about 45%), 
from Nanjing Y — asarone (about 34% ), from Minhao (Fujian) cis — methylisoeugenol (32% ), from Guilin 
methyeugenol (75 — 96% ) (the latter contains little /or no a — asarone, B — asarone). Samples collected in 
spring contain more volatile oil than those in autumn or winter, but the contents of the main chemical con- 
stituents of the latter two are greater than that of the former one. The chemical constituents of volatile oils of 
rhizome or leaves from the same place are basically the same. 

Shao( 1984) determined the volatile oil of samples from six regions, and drew a conclusion that all sam- 
ples mainly contain 8 — asarone (44.3 — 86.5%) and also contain a — asarone (0.04 — 15.8%) and safrole 
(0.012 - 0.2137% ), but samples from Shaowu (Fujian) do not contain safrole. 

Volatile oil (about 0.5%) of samples from Taiwan mainly contain methylchavicol (93.6%) and also 
contain 20 other chemical constituents such as 8 — asarone (0.2% ) and limonene (Nanjing College of Pharma- 
cy, 1980). 

To sum up, Rhizoma Acori mainly contains R — asarone, a — asarone, Y — asarone, methyleugenol, cis — 
methylisoeugenol, and also contains 1 — allyl - 2,4,5 — trimethoxy — benzen (euasarone), asaronaldehyde, 
eugenol, low boiling terpenes, safrole, and some other undetermined components . 

The studies above showed that the main chemical constituents of oil of A. gramineus from different place 
are very different. But, based on our studies, we think that the differences of the main chemical constituents 
is not only because of different origin, but also because different species were analyzed. Because most of the 
above studies were on commodity drugs, and often, most commodity drugs from different places might come 
from not only A. gramineus but other species, it is difficult for us to identify which species the samples came 
from. All A. gramineus (from Taiwan), A. macrospadiceus and A. xiangyeus (both from Guangxi and 
Sichuan) mainly contain methylchavicol (Chen et al., 1985; Huang et al., 1983). We think the former 
species might be one of the latter two. The main constituents of A. gramineus from Nanning (which mainly 
contain B — asarone ) was different from that of Nanning’ s neighbor Guiling (which mainly contain 
methyleugenol, and does not contain B — asarone), but was the same as that of Hangzhou and Guanxian which 
are both further from Nanning. We think all the samples from Nanning, Hangzhou and Guanxian might belong 
to the same species, and those from Guilin are another species. 

We think studies on the chemical constituents of Acorus must be based on correct identification of macro- 


scopical characters. 
STUDIES ON PHARMACOLOGICAL ACTIVITIES 


1. Actions of Central Inhibition 

In 1966, researchers in Nanjing College of Pharmacy fed mice with a decoction of Acori and found that 
the decoction has sedative action (Nanjing College of Pharmacy, 1980). In 1977, researchers in Institute of 
Pharmacy, Academy of Medicinal Science found that both decoctions of Acori and extracted volatile oil decoc- 
tions of Acori reduce spontaneous activity of mice, combining hypnotize effect with pentobarbital, raise parox- 
ysm convulsion TLV of mice caused by giving pentylenetetrezol (Nanjing College of Pharmacy, 1980). 

In 1971, after hypodermic injection of volatile oil to mice, people in Jiangxi University of Medicinal Sci- 
ence observed that the oil reduced spontaneous activities of mice, blocked central excitement of ephedrine, 
prolonged sleeping time of pentobarbital and reduced temperature. 

Xue et al. separated a — asarone from Acori volatile oil, and made an intraperitioneal injection into 
mice. The experiment proved that a — asarone can block electrofit and paroxyam convulsion caused by 
pentylenetatraxol. They considered that it has the same effect as sodium phenobarbital and can also be used to 
control epilepsy (Xue et al., 1983). 


Qian et al. found that, in mice brain, ( — asarone can raise the content of monoaminergic neurotransmit- 
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ters such as 5- HT, 5- HIAA, and dopamine etc., and that ( — asarone can also make electric current in 
the cerebral cortex appear high amplitude with slow wave (Zhou, 1984; Shi et al., 1991; Tong, 1988). 
They thought that a — asarone has sedative and anticonvulsant effects. The capsule of a — asarone can be used 
for treating epilepsy. Its effects are the same as that of dilation, but it is side effects are less than that of dila- 
tion. As a new antiepileptic drug, capsules of a — asarone was appraised (Liu et al., 1983). 

All pharmacological studies have provided scientific basis for clinical practice, and clinical practice has 
already made further proof of reliability of pharmacological studies. For example, when the decoction of Acori 
was used for treating epilepsy attack, the effective rate was 75% (Chen, 1987). When tablets, made from 
decoction of Acori, was used for treating epilepsy and diseases of the nervous system, the curative effect was 
quite good (Yang et al., 1979). 

When decoctions of Radix Glycyrrhizae, Fructus Tritici Levis and Fructus Ziziphi Jujubae , and decoction 
of Bulbus Lilii & Rhizoma Rehmaniae , which major composition are Acori , were used for treating melancholia, 
the effective appeared to be satisfactory (Zhou, 1988) . 

Injections of Acori have been used for treating pneumococca meningitis (P.M. ), and it is quite effective 
on bringing back to consciousness from coma. When injections of Acori volatile oil and ( - asarone, which was 
extracted from the oil, were used for treating P.M., the effective rates were 74.97% (Cooperation Group of 
Eastern China, 1982) and 80% (The Second Hospital of Shanghai Textile Bureau, 1979) respectively. 


2. Prevent Muscarinic Action 

Zhu said in 1954 that when Acori was taken orally, it can promote secretion of digestive juices, inhibit 
unusual fermentation in intestines and stomach, and prevent muscarinic action (Nanjing College of Pharmacy, 
1980) . 

Researchers in Nanjing College of Pharmacy reported in 1977 that a — asarone and 8 — asarone can block 
guinea pig’s trachea systole caused by Ach, 5- TH, histamine (Nanjing College of Pharmacy, 1980), and 
that a — asarone has obvious asthma relieving effects (Nanjing College of Pharmacy, 1978) . 

In 1978, Zhou et al. made further demonstration that ( — asarone can block spasm of isolated intestines, 
urine and trachea aorta caused by Ach, 5-— TH and histamine, and that a — asarone has effects such as pre- 
venting muscarinic action, stopping cough, resolving phlegm and relieving asthma (Shi et al., 1991). 

Liu et al. in 1983 showed that a — asarone, R — asarone and 1 — allyl — 2,4,5 — trimethoxy — benzene, 
which were extracted from the volatile oil of Acori, have very strong spasmolytic action on guinea pig trachea 
and ileum. The minimum effective concentration of a — asarone in lisping trachea spasm is lower than that of 
amino — phyllinum. The strength of the former is two to six times the latter. As new medicines, injection and 
tablet of a — asarone were apprised in 1988. Both of the preparation have obvious effective in treating cough, 
cough up phlegm, asthma and bronchial breathing. The rate of controlling chronic bronchitis and bronchial 
asthma is 61.1%, total effective rate is 85%. The cure rate of injection ( — asarone in treating pneumonia 
and chronic obstructive pulmonary disease with acute pneumonia in adults is 45% , total effective rate is 87% , 
and in treating pneumonia in children, the cure rate is 87% (Sha, 1988). When it was used to treat pneumo- 
nia and other pneumococcal diseases in adults or children, the effect is the same as penicillin (Xiang and 
Yao, 1983). 


3. Anticancer, Carcinogenic and Toxicology 

Yi reported in 1981 that Acori volatile oil has obvious anticancer effects in treating mouse hepatoma and 
Siso. when it was taken orally (0. 085mL/kg) or intraperitoneal injected (0.062mL/kg) (Yin et al., 
1981). Hu reported in 1986 that a — asarone has anticancer activity in humans (Hu and Ji, 1986). 

In 1986, Yan et al. studied teratogenicity of asarone, and found that the form, the organs and the bones 
of mice fetus were not unusual when given dosages of 20.6mg/kg and 61.7mg/kg, and there was no statistical 
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difference between the test and the control. But when the dosage is up to 185.2mg/kg, it affected the weight, 
the ratio of infertility and the absorbtion ability of female mother. This implied that a — asarone has a somewhat 
poisonous and embryo — effect to mice mother (Yang et al., 1986). 

As for the safety of using a — asarone, Xu et al. have demonstrated that it has low toxicity and wide safe- 
ty scope (Shi et al., 1991). 


Studies have shown that B — asarone is mutagenic and carcinogenic (Yuan et al., 1990). 


4. Other Actions 

It was reported that ( — asarone can normalize the function of the gallbladder, and lull or kill pig’s as- 
caris. Decoction of both Acori and a — asarone can restrain Staphylococcus auras, Pneumococcus and Es- 
cherichia coli in varying degrees. B — asarone is a new sterilization agent for insect (Children’s Hospital of 
Nanjing, 1979; Hu et al., 1989). 

Besides the above clinical uses, Acori can also be used for ectaisa of peripheral blood vessels, raise car- 
diac output, and strengthen tolerance to oxygen deficit. a — Asarone is an effective middle antihypertensive 
(Chinese Medicinal Information Center of National Medicinal Control Bureau, 1986) . Sesquiterpeniod princi- 
ples of Acori have obvious effects on resisting lipolytic systhetases such as acetylcoenzyme systhetase, coen- 
zyme A hydroxylase and HMG - GOA redutase etc. Acorin can excite taste, increase the secretion of hy- 
drochloric acid in gastric juice, adjuste appetite and improve digestive function. 

Rhizoma Acori are good for treating pneumonia, intestines and stomach diseases, hypertension, hyper- 
lipemia, coronary heart disease in adults and old people. 

In addition, pharmacological studies have shown that a — asarone has anticancer effects, and that B - 
asarone and safrole have carcinogenicity. At the same time, while chemical studies show that some species of 
Acorus mainly contain a — asarone, most contain B — asarone and /or safrole. These findings require that we 
find out the species which mainly contain a — asarone and the way to identify them as soon as possible, in or- 
der to ensure safe clinical practice and effectively. Those mainly contain 8 — asarone and /or safrole cannot be 
used in clinics directly, but they can be used to extract a — asarone (which can be transformed into B — asarone 
or used as insecticide directly ) . 

Up to now, studies on both chemistry and pharmacology are focused on Acori volatile oil. According to 
traditional Chinese medicine custom, Acori was often used in decoctions. So, it seems that it is worth studying 


on hydro — and lipophilic principles except volatile oil to develop and to use Acori effectively. 
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